Abstract The case of a Japanese girl with a unique combination of congenital malformations is reported. The malformations include craniofacial dysmorphism, congenital heart defects, coccygeal skin folds, generalized skeletal alterations, and hemihypertrophy with linear skin hypopigmentation that indicated somatic mosaicism of a mutated gene or a submicroscopic chromosomal aberration. The phenotype in our patient overlapped significantly with, but was not completely consistent with, that of ter Haar syndrome, a recently elucidated malformation syndrome with an autosomal recessive trait. The present patient may have represented a previously undescribed malformation syndrome, or an atypical manifestation of ter Haar syndrome due to somatic mosaicism.
Introduction
Despite expanding knowledge of clinical dysmorphology, many malformations in children remain undefined. Therefore, further clinical investigation is mandatory to establish clinical entities and their long-term prognosis. We report here the case of a child with a hitherto unknown combination of malformations. The key to diagnosis in the present patient was the recognition of hemihypertrophy with skin pigmentary alterations and caudal skin folds, because this occurs rarely in congenital malformation syndromes.
Clinical report
The patient was a Japanese girl who was the third child of unrelated parents. The father was healthy, but it was noted that the mother was of short stature (147 cm). The maternal grandmother (137 cm) and maternal aunt (150cm) were also short. The patient's elder sister and younger brother were healthy. The patient was vaginally delivered at 41 weeks' gestation after an unremarkable pregnancy. Birth length was 50.0␣ cm (ϩ0.6 SD), weight 3006 g (Ϫ0.2 SD), and head circumference 32.5␣ cm (Ϫ0.5 SD). No perinatal asphyxia was evident. At age 1 month, she attracted medical attention due to feeding difficulties. Cardiac examination disclosed a ventricular septal defect, an atrial septal defect, and patent ductus arteriosus, for which total corrective surgery was performed at age 3 months. Despite successful cardiac surgery, she failed to thrive: height was 65.0 cm (Ϫ2.5 SD) and weight 6200␣ g (Ϫ2.6 SD) at age 10 months; height 70.0 cm (Ϫ2.4 SD) and weight 7500 g (Ϫ1.8 SD) at age 14 months.
Developmental milestones were normal: she kept her head steady at age 3 months, sat alone at age 7 months, stood without support at age 12 months, and spoke comprehensive words at age 14 months. At age 2 years and 10 months, she was referred for evaluation of short stature and facial dysmorphism. Height was 84.0 cm (Ϫ2.0 SD) and weight 10.3 kg (Ϫ1.8 SD). The craniofacial dysmorphism included a broad forehead with mild frontal bossing, a boxlike skull with flat occiput, proptosis with prominent eyes, significant hypertelorism, long eyelashes, a short nose with anteverted nostrils, a long philtrum, low-set and prominent ears, and micrognathia with a high arched palate (Fig.␣ 1a) . Coccygeal skin folds were evident (Fig.␣ 1b) . The limbs were asymmetrical: the left extremities were larger than the right. The length of the left hand measured 10.6 cm (Ϫ0.5 SD), whereas that of the right was 9.9 cm (Ϫ2.0 SD). Linear hypopigmented lesions were seen on the legs. Mild laxity was evident in all limb joints. Ophthalmologic examination did not reveal marked abnormalities. Routine laboratory examinations were not noteworthy. Chromosome analysis Radiological examination revealed not only craniofacial abnormalities, including a box-like calvarial deformity with flat occiput and short skull base, hypoplastic facial bones, and recession of the mandible, but also generalized abnormalities in the axial and appendicular skeleton, including twisted ribs, tall vertebral bodies with increased interpediculate distance of the lumbar spine, narrow iliac wings, vertical ischia, and coxa valga (Fig.␣ 2a-d) . The skeletal age of the left hand was more advanced than that of the right (Fig.␣ 2e) . The length of the left short tubular bones ranged from Ϫ1.0 to Ϫ0.2 SD of the mean, whereas that of the right short tubular bones was from Ϫ2.8 SD to Ϫ1.3 SD (some epiphyseal ossification centers of the right short tubular bones were not ossified).
Discussion
The major features in the present patient included craniofacial dysmorphism, caudal skin folds, limb asymmetry with linear skin hypopigmentation, and generalized skeletal alterations (Table␣ 1). The limb asymmetry was considered to be due to hemihypertrophy on clinical and radiological grounds. The skeletal alterations were individually minor, but the constellation was considered to benefit the syndromic identification. Short stature was another cardinal feature in our patient, but it may have been related to dominant familial short stature in the maternal pedigree. Among these major features, hemihypertrophy with skin pigmentary alterations and caudal skin folds were relevant to the diagnosis because of the rare occurrence of these features in congenital malformation syndromes; accordingly, the differential diagnosis is addressed from this point of view.
The combination of hemihypertrophy with skin pigmentary changes occurs in several hamartomatous and malformation syndromes, such as neurofibromatosis, McCune-Albright syndrome, Proteus syndrome, and hypomelanosis of Ito, all of which apparently differ from the disorder of our patient. Woods et al. (1994) reported six patients with asymmetry and skin pigmentary anomalies in chromosome mosaicism. The clinical manifestations of these patients are also distinguishable from those of our patient. It should be emphasized that hemihypertrophy or asymmetry in the four entities cited is related to somatic mosaicism of a mutated gene or a chromosomal aberration (Weinstein et al. 1991; Cohen 1993; Woods et al. 1994) , which may also contribute to the phenotypic manifestation in our patient.
Caudal skin folds occur in metatropic dysplasia (Kozlowski et al. 1988 ), Teebi-Shaltout syndrome (Teebi and Shaltout 1989) , Golabi-Rosen syndrome (Golabi and Rosen 1984) , BBB-like syndrome with brachydactyly (Rippberger and Aase 1976) , and ter Haar syndrome (ter Haar et al. 1982) . Most of these entities are readily distinguishable from the present disorder; thus we address here only ter Haar syndrome.
As shown in Table␣ 1, phenotypic overlap apparently exists between the disorder of our patient and ter Haar syndrome, which was formerly coined autosomal recessive Melnick-Needles syndrome and whose features are based on five patients (ter Haar et al. 1982; Billette de Villemeur et al. 1992; Hamel et al. 1995) . Nevertheless, the constellation of each craniofacial abnormality, which is generally more conspicuous in ter Haar syndrome than in the present patient, gives rise to different facial gestalts. The cardiac defects in ter Haar syndrome are similarly more severe than those of the present patient. Megalocornea with congenital glaucoma, camptodactyly, and clubfeet found in ter Haar syndrome were not present in our patient, whereas the hemihypertrophy with linear skin hypopigmentation in our patient is not a feature in ter Haar syndrome.
However, the somatic mosaicism that may exist in our patient would preclude the full manifestation of the disorder and create the atypical and milder phenotype; therefore, it can not be completely excluded that the present patient represents an atypical manifestation of ter Haar syndrome. It is of interest that two patients with ter Haar syndrome showed overgrowth at birth: 55␣ cm birth length and 4500␣ g birth weight in one, and 56␣ cm birth length and 4510␣ g birth weight in the other (ter Haar et al. 1982) . In fact, the somatic mosaicism of a mutated gene responsible for overgrowth syndrome should give rise to hemihypertrophy.
In summary, the syndromic constellation reported here (e) . Left hemihypertrophy with more advanced epiphyseal ossification is evident did not fit any hitherto known congenital malformation syndromes, but suggested somatic mosaicism of a mutated gene or a submicroscopic chromosomal aberration as an underlying etiology, with manifestations overlapping in part with those of ter Haar syndrome. Therefore, it remains speculative whether the present patient may represent an atypical manifestation of ter Haar syndrome related to somatic mosaicism. Further case documentation is required to elucidate this issue.
